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Objectives. We investigated the effectiveness of a group-based exercise inter-
vention to improve balancing ability among older adults delivered in natural set-
tings by staff in local community organizations.

Methods. The main component of the intervention consisted of biweekly group-
based exercise sessions conducted over 12 weeks by a professional, coupled
with home-based exercises. In a quasiexperimental design, 10 community or-
ganizations working with older adults offered the intervention to groups of 5 to
15 persons concerned about falls, while 7 organizations recruited similar groups
to participate in the control arm of the study. Participants (98 experimental and
102 control) underwent balance assessments by a physiotherapist at registra-
tion and 3 months later.

Results. Eighty-nine percent of participants attended the 3-month measure-
ment session (n=177). A linear regression analysis showed that after adjusting
for baseline levels of balance and demographic and health characteristics, the in-
tervention significantly improved static balance and mobility.

Conclusion. Structured, group-based exercise programs offered by commu-
nity organizations in natural settings can successfully increase balancing ability
among community-dwelling older adults concerned about falls. (Am J Public
Health. 2005;95:2049–2056. doi:10.2105/AJPH.2004.057612)
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adults who have a history of falls or are wor-
ried about their balance, but who can safely
exercise in a group. Intervention objectives
are to improve balance and leg strength, to
initiate adoption and maintenance of regular
physical activity, and to promote home safety
and safe behaviors. The main component of
this intervention consists of biweekly group-
based exercise sessions spanning a 12-week
period coupled with home-based exercises.
The exercise program is designed to enhance
various systems involved in balance, such as
proprioception, leg strength, and ankle mobil-
ity.10 The program includes movements de-
rived from tai chi and leg-strengthening exer-
cises with elastic bands of varying thickness.
Participants are also invited to exercise on
their own at home, at least once a week, with
the help of a poster depicting 12 exercises.
Another component of the program not ana-
lyzed by our study consists of weekly 30-
minute group discussions on safe behaviors
and home modifications. Intervention activi-
ties were conducted by a fitness or rehabilita-

tion professional who had access to a detailed
intervention guide11 and had followed a
1-day training session.

The 12-week session costs about
Can$1900 (US$1400). This amount aver-
ages out to Can$125 (US$95) per partici-
pant, if a group is composed of 15 older
adults. In several regions of the province
of Quebec, health authorities provide some
financial support.

An earlier version of Stand Up! included
an extra weekly tai chi group session, which
meant the group met 3 times a week, but did
not include home exercises. In a small quasi-
experimental study, this earlier version of the
program was found to be effective in increas-
ing balance.12 However, a survey of commu-
nity organizations revealed that the tai chi
component was often omitted from program
implementation because it required the in-
volvement of a tai chi expert. Therefore, the
program was redesigned in 2002 to take
into consideration constraints of community
organizations while maintaining elements

Falls contribute significantly to morbidity
among older adults (aged 65 years and
older),1,2 and balance problems are an impor-
tant risk factor for falls.3 Despite evidence
showing that specific exercise programs can
improve balancing ablility, little is known
about the success of these programs when
broadly delivered in a community context.

Since the mid-1990s, randomized con-
trolled trials have demonstrated that it is pos-
sible to reduce the incidence of falls among
older adults with physical exercise interven-
tions to improve balance.4–6 Although initial
studies focused mainly on intensive individual
programs, more recent studies have examined
group programs.7,8 These studies were con-
ducted in contexts where research method
constraints prevailed over those related to re-
sult implementation (generalization). Unfortu-
nately, interventions shown to be effective in
tightly controlled efficacy studies do not nec-
essarily yield similar effects when delivered
on a large scale in clinical or community set-
tings.9 The pivotal issue is how to disseminate
interventions, found to be effective, in real-life
contexts without jeopardizing components
essential to their efficacy.

Given the demonstrated efficacy of exercise
interventions in improving balance and reduc-
ing falls and the dearth of information on their
effectiveness in real-life settings, the purpose
of this study was to determine the effective-
ness of a group-based exercise intervention
designed to improve balance among older
adults. Our hypothesis was that even when de-
livered in a natural setting by personnel and
staff in local older-adult centers and commu-
nity health organizations, a group-based exer-
cise intervention may improve balance among
older adults concerned about falls.

The Intervention
Stand Up! is a multifaceted fall-prevention

program developed for older independent
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essential to the efficacy of the program. We
assessed the revised version of this program.

METHODS

To minimize interference with regular ac-
tivities of the community organizations, a
quasiexperimental design was used, thus pro-
viding an appropriate test of the effectiveness
of the intervention when delivered in a real-
world setting.

Participants and Recruitment
In winter 2002, 10 community organiza-

tions that provided services to older adults in
the Montreal area (Quebec, Canada) were in-
vited to offer the program (hereafter termed
“experimental organizations”), and 7 similar
organizations were asked to recruit partici-
pants for the control arm of the study (here-
after “control organizations”). The latter
agreed to wait until the study was completed
before offering the program in their localities.
A total of 200 participants were recruited by
all 17 organizations, in clusters of 5 to 17
people. Recruitment of experimental and
control group participants was matched for
seasonality. Older adults recruited by experi-
mental organizations received the Stand Up!
Program, whereas those recruited in control
organizations did not.

Experimental and control organizations
were invited to target the population for
which Stand Up! was developed, namely
older adults who had already had a fall or
were worried about their balance or about
falling. A capacity-to-exercise grid included
in the Stand Up! Program Guide11 provides
a series of questions that determine whether
the potential participant can perform rela-
tively demanding exercises within a group,
should have prior medical authorization, or
should be referred to a program involving
lower doses of exercise. A minimum age of
60 years was required to participate in this
study. Figure 1 illustrates the study design, as
well as participant flow through the study.
The unit of intervention assignment was the
group. The sample was representative of or-
ganizations interested in offering the program
and of individuals who would register for it.
The number of groups included was deter-
mined by the budget available for the study.

We believe that the sample is adequate to
test whether or not an intervention is effec-
tive in a real-world setting. With a sample
size of 200 subjects, the study has an 80%
power to detect a 15% difference in balance
improvement.

Physical Performance Measures
The main outcome of this evaluation was

balance. We measured the following 3 di-
mensions of balance: (1) static balance (one-
legged stance test with eyes open and
closed,13,14 and tandem stance test);14,15 (2) sta-
bility limits (functional reach13,16 and lateral
reach tests);17,18 and (3) mobility (tandem walk
test).19 Another motor function tested was
the strength of lower extremity muscles (sit-
to-stand).20,21 Furthermore, we used 2 meas-
urements of vitality to describe the targeted
population: 4-meter maximal walking
speed14,22 and grip strength with the Jamar
dynamometer (Sammons Preston, Boling-
brook, Ill).23,24 These tests were chosen be-
cause they have been shown to be valid and
reliable, sensitive to change, and easy and
safe to administer in a community setting.
Test-retest reliability for all of these physical
performance measures was established in pre-
vious studies with similar groups.13,14,17,25

Each participant was assessed by the same
trained physiotherapist who was blinded to
group membership. Time trials were limited
to a maximum of 60 seconds. Two trials were
carried out for each test, and the better score
was used in analyses. Participant assessments
were conducted at a location in the neighbor-
hood of each group to maintain a high study
participation rate.

Demographic, Health, and Other Data
Participants’ demographic and health data

were collected in face-to-face interviews with a
questionnaire covering such factors as physical
health, including self-perceived health status,26

medical consultations,27 health problems, and
medications; mental health and vitality28; num-
ber of falls in the year preceding baseline as-
sessment27; balance self-confidence29; and
frequency and variety of physical activities in
the previous month.30

A representative from each organization
was asked how participants were recruited
and assessed so that the research team could
describe the recruitment process. In addi-

tion, experimental organizations provided
data about the program set-up (e.g., training
of the session leader, cost for participation
in the program, and number of sessions of-
fered). The session leader monitored and re-
corded the participants’ attendance at each
exercise session.

Statistical Analysis
To assess the effectiveness of the interven-

tion, data were analyzed on an intention-
to-treat basis. At the beginning of the study,
we compared the demographics, health, bal-
ance, and strength of the 2 groups. We then
calculated raw changes in levels of balance by
subtracting measurements taken at baseline
from those taken at the end of the program 3
months later.

We performed linear regression analyses
for each outcome variable using forward
inclusion according to the following steps:
(1) assessment of the effect of group member-
ship with control for baseline scores; (2) con-
trol for a series of covariates chosen from the
literature, including demographic variables
(age, gender, and level of education), physical
health (perceived health status, number of
medical consultations during the previous 3
months, number of health problems, and
classes of medications with side effects known
to impede balance), mental health, history of
falls and balance self-confidence, and fre-
quency and diversity of physical activity; and
(3) test of modifier effects of covariates on in-
tervention effects by adding interaction terms.
Statistical assumptions underlying linear re-
gression were not violated except for 1 out-
come variable, namely, the one-legged stance
with eyes open variable, which showed a ceil-
ing effect. Alternative analyses (nonparamet-
ric regression and time-to-event analysis) pro-
duced similar results. For the sake of brevity,
only the results of the linear regression are
presented here. Similarly, given that the unit
of assignment was the group, and the final
data set had a nested structure (repeated
measures nested within persons nested within
groups that were designated either experi-
mental or control), we also replicated the lin-
ear regression analyses with multilevel model-
ing techniques. Results were identical to those
found with linear regression analyses. Be-
cause the focus of our study was on whether
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FIGURE 1—Study design and flow of participants through the study.

people can improve their balance rather than
on differential effects across groups, we
elected to present results of linear regression
analyses. Data were analyzed with SPSS
(Chicago, Ill) software, version 11.0.31

RESULTS

Recruitment
As shown in Figure 1, most interested indi-

viduals (73.3%) were immediately accepted
as participants in the study, once the capacity-
to-exercise questionnaire had been adminis-
tered. However, medical authorization was
requested in nearly one fourth of the candi-
dates. In 7% of cases, a physician determined
that the person should not participate in the
intervention.

A total of 212 older adults were eligible for
the study, but 12 did not attend the baseline

evaluation. Of the 200 registrants at baseline
(98 at intervention sites and 102 at control
sites), 88.5% attended the 3-month measure-
ment session (n=177). The 23 subjects lost
to follow-up did not differ statistically from
maintainers with respect to demographics and
health data at baseline, except that a larger
proportion of the former lived alone and had
poorer balance than did of subjects who
attended the posttest session (one-legged
stance [right leg]—eyes open and closed,
Wilcoxon test, P<.05).

Characteristics at Baseline
At baseline, the mean age of participants

was 73.9 years, and 84% were women. More
than half of study participants lived alone,
and almost 40% reported having fallen in the
year before baseline assessment. Comparison
of intervention and control participants at

baseline did not reveal statistically significant
differences in demographics, health, physical
activity, or vitality indicators. Intervention
and control participants also had similar bal-
ance levels at baseline, except for their scores
on lateral reach (both sides). Table 1 shows
that the subjects varied widely in age, educa-
tion, and health status. The individuals who
signed up for the intervention were propor-
tionately older than the elderly population
living in the region of Montreal. Only 12.5%
of subjects were aged 60 to 64 years,
whereas this age group represented 23% of
people aged 60 years and over in Montreal.
However, the proportion of participants aged
65 years and over corresponded with their
proportion among the elders in Montreal. The
intervention also drew proportionately more
women (84%), representing a higher share
than in the elderly population (60%).
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TABLE 1—Baseline Demographic, Health, and Physical Performance Characteristics of
Intervention and Control Groups

Experimental Control All 
(n = 98) (n = 102) (n = 200)

Demographics
Age, y

Mean (SD) 73.6 (7.4) 74.2 (7.4) 73.9 (7.4)

Range 60-91 61-90

Female, % 83.7 84.3 84.0

Live alone, % 55.1 59.8 57.5

Education, %

Primary level 28.9 20.6 24.6

High school level 42.3 44.1 43.2

College/university level 28.9 35.3 32.2

Health
Self-perceived, %

Poor/medium 25.8 13.8 19.6

Good/very good 56.7 73.5 65.3

Excellent 17.5 12.7 15.1

Mental health, mean score (SD) 77.7 (16.2) 76.7 (16.3) 77.2 (16.2)

Medical consultations, last 3 months, mean (SD) 1.3 (1.3) 1.5 (1.5) 1.4 (1.4)

Number of health problems. mean (SD) 2.0 (1.4) 2.0 (1.3) 2.0 (1.3)

Number of medication classes, mean (SD) 3.4 (1.9) 3.4 (1.8) 3.4 (1.9)

Falls in last year, %

0 falls 61.2 61.8 61.5

1 fall 22.4 24.5 23.5

2 falls or more 16.3 13.7 15.8

Balance-related self confidence,a mean (SD) 81.8 (15.1) 79.4 (17.1) 80.6 (16.2)

(score range: 12.5–100)

Physical activity, mean (SD)

Diversity score 4.16 (1.9) 4.15 (2.1) 4.15 (2.0)

Frequency score 16.4 (8.8) 15.5 (7.5) 16.0 (8.2)

Vitality indicators, mean (SD)

Walking speed, s 2.85 (1.4) 2.85 (1.0) 2.85 (1.2)

Grip strength, kg, R 24.6 (8.4) 22.7 (7.0) 23.6 (7.8)

Outcomes (physical performance), mean (SD)
Static balance, s

One-legged stance—eyes open, L 11.2 (15.8) 12.2 (15.9) 11.7 (15.8)

One-legged stance—eyes open, R 14.3 (18.7) 11.9 (14.7) 13.0 (16.8)

One legged stance—eyes closed, L 2.8 (3.3) 2.5 (2.2) 2.6 (2.8)

One-legged stance—eyes closed, R 2.7 (1.9) 2.5 (2.2) 2.6 (2.1)

Tandem stance 28.1 (24.2) 27.9 (24.2) 28.0 (24.1)

Limits of stability, cm

Functional reach 24.3 (6.8) 24.7 (6.7) 24.5 (6.7)

Lateral reach, L* 14.2 (5.0) 12.8 (4.1) 13.5 (4.6)

Lateral reach, R* 14.9 (5.3) 13.5 (4.0) 14.2 (4.7)

Mobility, s

Tandem walk 16.8 (10.8) 18.0 (9.6) 17.4 (10.2)

Strength, s

Sit-to-stand 12.8 (6.3) 12.7 (4.3) 12.7 (5.4)

Notes: L = left; R = right.
aIn a separate paper, we will report the results of a current study on the psychometric properties of a modified version of the
Activities-Specific Balance Confidence (ABC) Scale.
*Means of experimental and control groups statistically different (t test, P < .05).

Outcome Measurement
Intervention participants improved more

than control participants on all static balance
indicators except one (lateral reach both sides;
Table 2). For example, intervention partici-
pants improved their balance by 5.3 seconds
from baseline in the one-legged stance with
eyes open (left; from 12.1 to 17.4), whereas
the performance of control participants de-
clined by 2.4 seconds (from 13.1 to 10.7).
Intervention participants also showed greater
improvement in mobility and strength indica-
tors. Taking into account intragroup variability
at baseline, effect sizes were small to medium
in magnitude in favor of intervention partici-
pants except on the limits of stability indica-
tors where mixed results were observed.

In Table 3, unstandardized regression co-
efficients indicate the number of seconds or
centimeters of change associated to being
part of the experimental group. Assessment of
the effect of group membership, with control
only for balance at baseline (reduced model),
revealed intervention group improvements in
4 indicators of static balance and mobility.
After adjusting for demographic, health, and
physical activity characteristics (complete
model), the intervention effects on 5 of the
balance assessments were statistically signifi-
cant: one-legged stance eyes open (both
sides), one-legged stance eyes closed (left),
tandem stance, and tandem walk. As for
strength, change among participants in the
intervention was positive, but results were not
statistically significant. Results of the linear re-
gression analysis with the complete model
suggest that the program—and not differences
in composition of experimental and control
groups—was responsible for improving bal-
ance in the experimental group. The propor-
tion of variance explained by group member-
ship (partial η2) was highest for static balance
and mobility indicators.

Finally, interaction terms testing the modi-
fying effects of age, history of falls, perceived
health status, and baseline level of balance
showed no consistent pattern. However, the
following interaction effects were statistically
significant: (1) for static balance, baseline
values in the one-legged stance left with eyes
closed modified intervention effects, with im-
provement being most pronounced among
individuals with the highest baseline initial
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TABLE 2—Balance and Strength Evolution 3 Months After Baseline

Experimental (n = 89) Control (n = 88) Experimental Control

Baseline T1 3 months T2 Baseline T1 3 months T2 Effect Size Effect Size 
Mean (SD) Mean (SD) Mean (SD) Mean (SD) (3 Months-Baseline)/SDb (3 Months-Baseline)/SDb

Static balance, s

One-legged stance—eyes open, L 12.1 (16.3) 17.4 (19.7) 13.1 (16.8) 10.7 (14.7) 0.33 –0.14

One-legged stance—eyes open, R 15.3 (19.2) 20.0 (21.0) 12.8 (15.5) 13.4 (16.3) 0.24 0.04

One-legged stance—eyes closed, L 2.8 (3.5) 3.5 (3.9) 2.6 (2.3) 2.4 (1.8) 0.20 –0.09

One-legged stance—eyes closed, R 2.8 (1.9) 3.6 (3.9) 2.6 (2.3) 2.6 (2.8) 0.42 0.00

Tandem stance 28.0 (23.8) 33.8 (24.8) 28.5 (24.7) 31.2 (24.3) 0.24 0.11

Limits of stability, cm

Functional reach 24.9 (6.7) 25.5 (6.6) 24.8 (6.5) 24.7 (6.4) 0.09 –0.02

Lateral reach, L 14.5 (4.9) 15.3 (5.0) 12.7 (4.2) 14.0 (4.5) 0.16 0.31

Lateral reach, R 15.3 (5.3) 15.8 (5.0) 13.4 (4.0) 14.3 (4.6) 0.09 0.23

Mobility, s

Tandem walka 16.9 (11.0) 12.0 (5.9) 18.2 (10.1) 15.3 (8.0) –0.45 –0.29

Strength, s

Sit-to-standa 12.6 (6.5) 11.4 (4.1) 12.3 (3.3) 11.7 (3.5) –0.18 –0.19

Notes: L = left; R = right.
a The best scores are the lowest.
bSD of baseline scores.

TABLE 3—Balance and Strength Evolution After Control for Covariates

Reduced Modela Complete Modelb

Unstandardized Unstandardized Standardized Partial 
Outcome Variables Coefficient βc P R2 Coefficient βc 95% CI Coefficient βc P R2 η2 d

Static balance, s

One-legged stance—eyes open, L 7.44 < .01 0.51 7.48 (3.79, 11.18) 0.21 < .01 0.62 10.9%

One-legged stance—eyes open, R 4.43 .02 0.56 5.12 (1.21, 9.03) 0.14 .01 0.61 3.8%

One-legged stance—eyes closed, L 1.00 < .01 0.48 0.97 (0.26, 1.68) 0.16 .01 0.52 5.4%

One-legged stance—eyes closed, R 0.54 .19 0.41 0.64 (–0.21, 1.49) 0.09 .14 0.44 1.3%

Tandem stance 4.00 .12 0.54 5.16 (0.22, 10.09) 0.11 .04 0.63 2.3%

Limits of stability, cm

Functional reach 0.79 .32 0.41 0.48 (–1.07, 2.02) 0.04 .55 0.51 0.5%

Lateral reach, L 0.16 .81 0.29 0.20 (–1.16, 1.56) 0.02 .77 0.35 0.2%

Lateral reach, R 0.39 .58 0.21 0.56 (–0.86, 1.98) 0.06 .44 0.30 0.6%

Mobility, s

Tandem walk –3.55 .01 0.13 –3.80 (–6.48, –1.12) –0.21 .01 0.26 4.9%

Strength, s

Sit-to-stand –0.46 .26 0.54 –0.54 (–1.34, 0.26) –0.07 .19 0.60 0.8%

Notes: L = left; R = right.
aReduced model included baseline measure and group membership.
bThe variables included in the complete model of the linear regression analysis are as follows: measures of balance at baseline, a series of demographic variables (age, gender, and level of
education), a series of physical health variables (perceived health status, number of medical consultations during the last 3 months, number of health problems, and number of medication
classes), mental health, fall history and balance self-confidence, and practice of physical activity (frequency and diversity).
cβ = regression coefficient of the group membership variable (evolution attributable to membership in the experimental group).
dPartial η2 = proportion of the variance explained by group membership (experimental/control).



American Journal of Public Health | November 2005, Vol 95, No. 112054 | Research and Practice | Peer Reviewed | Robitaille et al.

 RESEARCH AND PRACTICE 

scores (P=.001); (2) for limits of stability, his-
tory of falling modified intervention effects on
lateral reach (left; P=.03), with people who
had experienced the most falls improving the
least; (3) for mobility, age modified the inter-
vention effect (P=.03), with improvements
being superior among older people, and per-
ception of health also modified intervention
effects (P=.04), with higher improvements
among persons judging their health to be nei-
ther poor nor excellent; and (4) for strength,
baseline values in the sit-to-stand modified in-
tervention effects, with more pronounced im-
provements among individuals with weakest
scores at baseline (P<.001).

Compliance and Attendance Rates
The attendance rate for group exercise

sessions was 78%. Seventy percent of inter-
vention participants attended more than three
fourths of the sessions (16 of 22 sessions).
Five people dropped out during the first 2
weeks of the program. Regarding self-reported
home exercise compliance, 78% of partici-
pants in the experimental group indicated
they exercised at home at least once a week,
as recommended by the Stand Up! program.

DISCUSSION

Summary of Results
The purpose of this study was to determine

the effectiveness of a group-based exercise
intervention designed to improve balance
among older adults when delivered in a real-
world setting by local community organiza-
tions. Results showed that a structured, group-
based exercise program offered by personnel
and staff at older-adult community centers
and health clinics successfully increased static
balance and mobility among older adults con-
cerned about falls.

These findings are consistent with those of
previous researchers7,8,32 who reported that
group-based (therefore, not individually pre-
scribed) exercises targeting balance can actu-
ally improve balance among older adults.
However, to our knowledge, this is the first
study to demonstrate that intervention effects
on balance are possible when the interven-
tion is managed by community organizations
and when participants register because they
are concerned about their balance or worried

about falls. In previous studies, interventions
were carried out in research contexts, and
participants were randomly assigned either
to intervention or placebo groups. Participants
either came from a sample drawn from elec-
toral lists7 or were referred by their physi-
cians or other health professionals.8 In our
study, community organizations were respon-
sible for recruiting participants and delivering
the intervention. We believe this is an impor-
tant step in moving efficacious interventions
into community health promotion programs
(for fall prevention) and making them widely
accessible.

Strengths of the Study
Our effectiveness study measured the im-

pact of an intervention tested under normal
conditions in the field33 with a rigorous meth-
odology and valid indicators for several di-
mensions of the outcome. The 10 interven-
tion organizations represented a broad range
of environments, and the study obtained a
high follow-up rate of 88.5%. Finally, an ef-
fort was made to document participation in
the study and participants’ attendance in the
intervention without disturbing the natural
dynamics of the setting.

Limitations
The question arises whether the 10 organi-

zations that offered the program are different
and perhaps more dynamic than the control
organizations (early adopter effect). Given
that all of the organizations—even the control
organizations—showed a marked interest in
offering the program, we believe that the early
adopter effect was minimal.

As in any nonrandomized study design,
one cannot completely exclude the possibility
of a confounding variable not controlled by
the analysis. However, given the similarity of
the experimental and control organizations,
similar manner in which the subjects were
selected, pairing of experimental and control
groups for season, rigorous measurement
process for balance (e.g., rigorous protocol,
supervised measuring, and blind testing) and
analysis strategies chosen, it is likely that par-
ticipation in the Stand Up! program is, indeed,
responsible for improvements in the group
that received the intervention. Furthermore,
some authors believe that randomized con-

trolled trials are not the ideal model when
interventions are complex or designed for a
variety of settings.33,34

Generalizability of the Results
With respect to the intervention, this pro-

gram can be used elsewhere and is likely to
have similar effects when offered to a similar
target population. A complete intervention
guide is available, making it easy to use in dif-
ferent settings. More broadly, we have shown
that group-based exercises programs can ef-
fectively enhance balance. To do so, these
programs must do the following: (1) focus
on the various systems involved in balance;
(2) respect known principles of the biome-
chanical model for efficacy, such as intensity
of training, overloading, and progression35;
(3) succeed in obtaining high attendance
rates; and (4) be adapted to the realities of
local community organizations.

With respect to participants (at the individ-
ual level), subjects registering in this study
were quite heterogeneous in terms of demo-
graphics and health status at baseline. Sub-
group analysis revealed few significant inter-
action effects, indicating that the program is
probably equally effective across subgroups
of older adults differing in age, history of falls,
perceived health status and balance at base-
line, and who chose to engage in this type
of program. With aging, balance deficits are
progressive; therefore, self-selection of people
concerned with their balance and worried
about falls seems appropriate. Given that indi-
viduals who did not attend the posttest were
more frail than those who remained in the
study, we must be cautious when generalizing
program results to people who are the most
frail. However, this latter group represents
only 11.5% of people registered in the study.
For maximum effect, the population needs
to be neither too fit nor too frail.5

Program Effect on Falls
The program model postulates that, among

older adults who are aware of mild difficulties
with their balance, improving balance can re-
duce the overall number of falls and fall in-
juries. It was not possible to record falls ap-
propriately (e.g., monthly phone calls or
weekly postcards) in the context of this study.
However, a recent randomized controlled
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trial8 showed that with an improvement in
balance of the magnitude observed in the
present study, the fall rate of intervention
participants was 40% lower than that of con-
trol participants. Given that the intervention
in the study by Barnett et al.8 comprised only
exercises, it is likely that the reduction in falls
observed by Barnett et al.8 is related to the
degree of balance improvement. It is reason-
able to anticipate that improvements in bal-
ance observed in the present study would
also translate into a reduction in falls. In addi-
tion, the most recent literature suggests that
specific balance and strength exercise pro-
grams are effective in reducing the risk of
falling. However, their optimal intensity and
frequency remain to be determined.1,36

Several issues pertaining to fall prevention
await additional research. For example, it
would be useful if future trials examined how
long the effects of exercise interventions last,
under what conditions, and to what extent or-
ganizations continue offering the program. In
this regard, analyses pertaining to the mainte-
nance of intervention effects on balance 9
months after the end of the program are cur-
rently underway for future publication. Addi-
tional research is also required to discuss the
pertinence of allotting public funds to such a
program or having insurers pay for it.

Conclusions
The study design was that of a plausibility

evaluation.33,34 We examined the impact of
an intervention on an intermediate variable
(balance) and ruled out alternative explana-
tions by including a control group and by
controling for the main confounding vari-
ables. The intervention assessed—the Stand
Up! program—reconciles the requirements to
implement a program that is of appropriate
intensity to actually improve balance while
being flexible enough to be delivered in com-
munity settings. The intervention appears to
be powerful enough to exert an impact on
balance in a variety of clienteles in an array
of settings.

These results should interest community
organizations that already offer physical activ-
ity programs and that are actively involved in
fall prevention. It should also be of value to
clinicians who adopt the recommendations
of Tinetti et al.1 and would like to refer pa-

tients more than 75 years of age to such pro-
grams. Finally, these results could also benefit
public health authorities seeking effective
methods for reducing risk factors for falls in
an aging population.
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